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Evaluation of the antagonistic effect of wheat rhizosphere Streptomyces on biocontrol
of common root rot caused by Bipolaris sorokiniana
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ABSTRACT

Common root and crown rot of wheat caused by Bipolaris sorokiniana is one of the most important diseases
of wheat in the world. In this study, 60 isolates of Streptomyces were isolated from wheat rhizosphere and
screened in laboratory condition using dual culture. UTS22, UTS3 and UTS4 isolates showed maximum
inhibition with 46.6, 45.6 and 42% respectively. Most of the isolates had positive reaction for physiological
and enzymatic activities such as colonization, nitrogen fixation, phosphate solubility, protease and chitinase.
UTS3, UTS18 and UTS4 isolates showed the highest inhibition levels of pathogenic mycelial growth by
producing metabolites with 67.96, 61.3 and 54.63% respectively. Greenhouse studies carried out in a
completely randomized design with wheat seed coat method with 10® CFU/mI concentrations of supernatant
isolates. Based on the results, the UTS22 isolate showed the highest disease control with 55.6% and also
wheat growth indices increased significantly compared to healthy control treatment. Molecular identification
based on the sequence of 16S showed, the UTS22 isolate belongs to Streptomyces fulvissimus. UTS22 is
introduced as a superior isolate in biological control of B. sorokiniana.

Keywords: Wheat, Biological control, Bipolaris sorokiniana, Streptomyces, Colonization.
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Figure 1. Comparison of the mean inhibitory percent of streptomyces isolates from growth of B.
sorokiniana on the medium using Duncan's multidimensional test (P <0.01). There is no significant
difference in terms of the number of common-pillar columns.
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of B. sorokiniana on the medium using Duncan's multiple range test (P <0.01). There is no significant
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.d}.}

03950 G (2Ulgi (o)
0% G 9 AL S Sl am pwyp cnl yo
& 4 el e S5y i eme oy e
Sys0 sbaalaz bawgs ()59 0 CundS oaies lis
; UTS3 (UTS18 UTS22 slawlas g b

JERVRETINERY NP B
oS Glbl o Bl Al bl cw,p ol o
sbale hug Glawd codd> sauns lid 5 1SL
UTSA wloas aw oy ol 50 0e 15 0550
sy plas 1) eodled cpl SUles UTS22 4 UTS6
slalas lawg sl obw! Glad als Hhd . Sile

sl VA 5 ¥ VIV L gl s @ Sl 090



vy PS5 sy ) (B s laghy ol (adsSTST 31 S5 16050 9 59 5T e

sl cuii @ oS lan b el Guologty sl
YIXY o YN &0/ L UTS4 4 UTS3 UTS22
balie o 1) (glows JyuS Olie Gyt 2oy
SlS sl lis (Ll 4 5 los) site dald
Al Ceomnd ;0 Qo )0 AFITY (S0l L ke dals
Jole sloliss g wisls las 095 5l 1) (g ke oD
@l DLl cqz eagll glacdl 5l 5Ly
Coodw Cudo wald jled 0 pzmes Ll plxdl
g2 alirdle 6 aty Jals

Jol> kS ol sloasls (ke anslie
b rlagiy o slatsliz b oad et oy |
baslaz cplas sl (las Flaw b el b ol
(F JS2) aimsse Lial3dl |, olS w, slopasls
sl 5| Jeol ol dopsSilie mlio ol
Jsb el YAID b UTS22 ayluz b oads log
e IYVE iy, Jsb e il VAR ( lan sl
aie) F oo el 1YY g @l el 5
assls lid 1) olS sla als aly ymolidl o iy
30 Slegime B! Gl cuie g shie ali b
Sl 5o eizper sy HSIIs (03T wops ) e
slale 4 cos UTS22 alos S )len b plgs
S oS 55 ie cloanls wd, Ll el S0
v 0l cxe ST gl saie vl b g wl
oz il 55 () J99z) dgr SIS (ge3l aoy0 )
00180 Sgngy > (nyip Olpie 4 UTS22 alax
aFeie (§rlen JFUS g paiS olS sla ale 0,
VRS

g 2wl
16S IDNA 5L cax V0. + sl oSS Jlg
Skl &8 alie Jlg paiz b 0500 il
bl 990 we eal A3 NCBI sledlbl
b Seiiiohd S0 ey S35 1 Satijoks
i g plxl Maximum o likelihood i,
Ao, Voo gl 4 UTS22 alis a5 0o
Streptomyces 4555 sbaaslax b oo ,liel colos

(Y USS) o,ls (Saiselid <ol )8 fulvissimus

ol ol as sbhalas cus laswe wisls las
Wl (BL S5y s e wislas plas |

3l @ 3T A8 (o 2
Sl 0dd i Gl St 5l am ol o
Al Aol cnS bme 4 559 Jslxe w551
oais lis 5L SelS Glbl Blad dle 34>
Collad a0 5 bame )0 Sgzge (S 4520
A oee ala Py Gl o e ileS
I RN PRPSTHICR JEN IR
UTS3 sbalas lug oad obel Glas dle
4 UTS29 4 UTS6 UTS18 UTS4 UTS22
Fosila Vg VY VD YIY YIY YIOL ply oS 5

.05.3

gy m 3T g oy

ol s 4 0B Sl s j0e e B pmyp l o
cslS LI s Glid all oels b 45 wiogs o]
W05 asie b, Jb o sl

pasS Ay (gl judS’ (2 Ulgd (o) 2
adly ol G ls slasi g5, 5l &S gwyn
Salaz oy a4 W8S pbxil S e (s,
L UTS6 UTS29 UTS18 UTS4 UTS3 UTS22
SAXY ST Y ey yaxy LY yexy LY
wuiS e g, al ol SelS /XN
bl ssls GLas ) el 5 ilST Gliee (i
OSIs gesl 5l ookl b e jlars (:Sike sl
Sl Lk 5l UTS29 WUTS6 claalos «(P< 0.01)
Comnd UTS22 gyl ¢ wislas lis o gme B

Sl plis o sae B baslas den 4

6|45[:U.f ‘51.{&‘5.«:)).3
b )los b cllS 5 amy atan £ iS5l
3550 i len Gl g ol al;y slaesll s,
sbalas sl eolawl jles jo 288 13 L)l



Y WWAA lins; 9 5wl oF 8L A 350 ( LS sl (6 Lo g BT ST560gm J S

ol.:f ¥ 9 ol sl ul.bLj ssl}...u‘) Con OLS f) B. sorokiniana G‘)J)Lo.u Al a .1054).41 w‘) Cown Jiw ¥ wa.»
ol (e ol 5 e aals UTS22 UTS3 UTSA alax Losds jles (ol s 5 a4 o 4y el ) pasS ol

Figure 4. The right shape is related to the pathogenicity of B. sorokiniana (the right plant, the positive
control plants and the 4 left plants, the negative control plants). The left image is related to the effect of
streptomyces isolates and pathogen on wheat growth indices (from right to left, respectively, plants
treated with UTS4, UTS3, UTS22, positive control and negative control).
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Table 1. Comparison of mean treatments applied to UTS3, UTS4 and UTS22 isolates and pathogenic

fungi, B. sorokiniana, on growth traits of wheat seedlings and disease severity by using Duncan's multiple
range test (P <0.01). In terms of the statistics of the same letters, the difference is not significant.

Treatment Disease Shoot length  Root length Total length Shoot fresh Root fresh Total fresh

severity (%) (cm) (cm) (cm) weight (g) weight (g) weight (g)
uTS22 0 285a 10.86 a 396a 0.376a 0.04a 0.421a
UTS3 0 24.73b 6.96 b 317b 0.25b 0.026 b 0.276 b
uTSs4 0 23.43bc 4.76d 28.2¢c 0.231c 0.024 b 0.231c
UTS22+P* 38.3 19.63¢ 6.04c 25.7d 0.165d 0.015¢ 0.179d
UTS3+P 60.3 1456 d 4.46d 19.03 e 0.122¢ 0.013 cd 0.135e
UTS4+P 80 12.73 ¢ l4e 14.43 f 0.103 e 0.009 ed 0.112¢
Control 0 22.06 c 4.4d 26.46 cd 0.21c 0.017c 0.227 ¢
Pathogen 86.3 12.06 e l4e 13.46 f 0.083 f 0.007 e 0.09f

* Pathogen

il e (P<0.01) 7 g 5o o pme Bl Sy ajlie e Bgy> g aims o plas 1) LSS Y Sk wolael

** The numbers, have a mean of 3 repetitions, and dissimilar words indicate a significant difference at 1% level (P< 0.01).
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Figure 3. Drawing of phylogenetic tree of Streptomyces genus based on 16S rDNA sequence using
Maximum Likelihood method. The numbers on the branches show validation support. Nocardia
gamkensis was selected as outgroup.
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